Cysteine proteinase inhibitors block early steps in hemoglobin degradation by cultured malaria parasites.
Erythrocytic malaria parasites degrade hemoglobin as a source of amino acids for parasite protein synthesis. Cysteine proteinase inhibitors have been shown to block the hydrolysis of globin by cultured parasites, indicating that a malarial cysteine proteinase is required for this process. In the present study, we have evaluated the role of parasite proteinases in earlier steps of hemoglobin degradation, namely the disassociation of the hemoglobin tetramer and the separation of heme from globin. Hemoglobin did not spontaneously denature or release heme under the pH and reducing conditions of the malarial food vacuole, suggesting that parasite enzymatic activity is necessary for early steps in hemoglobin degradation. The incubation of cultured parasites with cysteine proteinase inhibitors inhibited the denaturation of hemoglobin and the release of heme from globin. These results suggest that, in addition to its role in globin hydrolysis, a malarial cysteine proteinase participates in the dissociation of the hemoglobin tetramer and the release of heme from globin. Thus, the malarial cysteine proteinase is a promising target for antimalarial chemotherapy.